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(57) ABSTRACT 

In the case of an injection molding machine for processing 
plasticiZable materials, a structural unit, Which includes at 
least a movable mold carrier, a stationary mold carrier and 
a closing arrangement of a mold closing unit, is supported on 
support elements on a machine base. A pivotal axis, about 
Which the structural unit is pivotable, extends transversely 
relative to a closing axis. A drive unit is provided for 
pivoting and for displacing the structural unit and is con 
nected pivotally to the machine base and at an articulation 
point to the structural unit, Which articulation point is 
disposed at a spacing from a pivotal axis. Upon transferring 
the structural unit from the horizontal position into the 
vertical position, the drive unit initially pivots the structural 
unit and then also displaces it. 

8 Claims, 5 Drawing Sheets 
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INJECTION-MOULDING MACHINE FOR 
PROCESSING PLASTICIZABLE 

COMPOUNDS 

REFERENCE TO RELATED APPLICATIONS 

The present application claims the priority of German 
Patent Application 196 31 432.1, ?led on Mar. 8, 1996, the 
disclosed contents of Which are hereby expressly used also 
for the subject-matter of the present application. 

TECHNICAL FIELD 

The invention relates to an injection molding machine for 
processing plasticisable materials such as, for example, 
plastics materials, pulverulent materials or ceramic materials 
according to the preamble of claim 1. 

PRIOR ART 

Such an injection molding machine is knoWn, for 
example, from DE-A 20 20 336, Which forms the basis for 
the preamble of claim 1, or from DE-C 32 14 728, not only 
to permit injection into the cavity of the injection mold by 
means of an injection molding unit via an injection opening 
provided in the mold, but to inject also into the parting plane, 
if necessary. HoWever, a pivotal movement of the mold 
closing unit into a vertical position is advantageous, even 
When Working With inserts. The basic provisions therefor are 
hereby simultaneously created to inject via the central sprue 
opening and into the parting plane by means of tWo injection 
molding units. For this purpose, it is necessary to pivot the 
mold closing unit from the horiZontal position, in Which the 
closing axis of the mold closing unit coincides With the 
injection axis of the injection molding unit, into a vertical 
position, in order to permit access to the parting plane. 
HoWever, since the pivotal axis of the entire mold closing 
unit, disposed on a pivotal frame, cannot extend up to the 
level of the injection axis, it is necessary to pivot the 
injection molding unit via a ?rst mechanical or manual drive 
and then to displace the parting plane, by means of a second 
unit in the form of a Worm drive, to a level Where the 
injection molding unit can inject. Apart from the outlay 
required therefor, this has the consequence that there is no 
end position certainty, since the optimum pivotal position 
only needs to be set during the pivoting-back movement into 
the horiZontal position, more especially, so that the various 
drives are actuated several times. 

It Was hitherto assumed that a pivotal movement and a 
reliable displacement With the same drive unit are not 
possible. Basically, for an optimum pivotal movement With 
out displacement if possible, it Would be necessary to 
position the pivotal axis on a level With the closing axis. 
HoWever, limits are set for these displacements of the pivotal 
axis by the mold clamping chamber, since otherWise a 
transfer of the tool to the mold clamping chamber is hin 
dered. In prior art, therefore, the pivotal axes Were disposed 
as loW as possible. On the other hand, the space beloW the 
mold clamping chamber Was to be kept free for the disposal 
of the injected parts and sprues, so that even this space Was 
not occupied by a drive unit. In vieW of this, an attempt Was 
made to effect the rotation about a pivot Which lies, if 
possible, externally of a projection of the mold clamping 
chamber, and, in any event, to dispose the displacement 
mechanism in a space-saving manner laterally of the mold 
clamping chamber. 

STATEMENT OF THE INVENTION 

On the basis of this prior art, the basic object of the 
present invention resides in developing further an injection 
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2 
molding machine of the initially mentioned type, so that a 
pivotal movement into the various positions of the mold 
closing unit is rendered possible in an economical manner 
With as feW driving means as possible. 

This object is achieved by an injection molding machine 
having the features of claim 1. 

Only a single drive is noW still basically required for the 
pivotal movement, since the pivotal movement and the 
displacement, possibly required; are accomplished by one 
and the same drive unit. The drive unit is pivotally disposed 
for such purpose, the desired effect of accomplishing all of 
the required movements With only one unit being achieved 
because of the ratio in respect of the spacing betWeen the 
pivotal axis and the articulation point of the drive unit. 
Because of a displacement of the drive unit into a region 
Which appeared unsuitable in prior art, it noW becomes 
possible to dispose the operational axis of the drive unit so 
that it can simultaneously effect the pivotal movement, and 
so that it is also capable, When a structural unit is pivoted, 
to apply the forces for displacing the structural unit. 

Further advantages are found in the sub-claims. 

SHORT DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational vieW of the mold closing side 
of the injection molding machine With the mold closing unit 
in the horiZontal position; 

FIG. 2 is a cross-sectional vieW taken along the line 2—2 
of FIG. 1; 

FIG. 3 is a vieW, corresponding to FIG. 1, With a mold 
closing unit shoWn in the pivotal position; 

FIG. 4 is a vieW, according to FIG. 1, Wherein the mold 
closing unit is transferred into the vertical position; and 

FIG. 5 is a vieW, according to FIG. 1, having a vertically 
extending mold closing unit, Wherein the parting plane is set 
to the level of the injection molding unit. 

BEST WAY TO ACCOMPLISH THE INVENTION 

The invention is noW explained more fully by Way of 
example With reference to the accompanying draWings. 
HoWever, the embodiments are merely examples Which are 
not to limit the inventive concept to an actual speci?c 
arrangement. 

FIG. 1 illustrates a portion of an injection molding 
machine, more especially a plastics injection molding 
machine, Which is intended to process plasticisable materials 
such as, for example, plastics materials, pulverulent mate 
rials or ceramic materials. The plasticising cylinder of the 
injection molding unit S is thus indicated at the top right 
hand corner and traverses the stationary mold carrier of the 
mold closing unit. The mold closing unit S and the mold 
closing unit F are disposed on a machine base 10. The mold 
closing unit accommodates a mold M betWeen a movable 
mold carrier 11 and a stationary mold carrier 12 (FIG. 3). 
The movement of the movable mold carrier 11 is effected via 
a closing arrangement 13 Which operates, for example, 
hydraulically or electromechanically. The closing arrange 
ment moves the movable mold carrier 11 of the mold closing 
unit F along a closing axis s—s toWards the stationary mold 
carrier 12 and aWay from said stationary mold carrier. 

In order to permit the pivotal movement of the mold 
closing unit, said unit is disposed on support elements 15, 
Which include at least the movable mold carrier 11, the 
stationary mold carrier 12 and the closing arrangement 13 of 
the mold closing unit F to form a structural unit. The closing 
arrangement 13 is supported on a supporting element 14, 
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Which is connected to the stationary mold carrier 12 via bars 
16. Instead of these bars, differently shaped force transmit 
ting elements may also be provided, Which permit, for 
example, free access to the mold clamping chamber and thus 
extend around said chamber. 

The structural unit is supported on the machine base 10. 
The structural unit is pivotable about a pivotal axis, Which 
extends transversely relative to the closing axis s—s, 
through at least 90° relative to the machine base 10, pref 
erably from a horiZontal position shoWn in FIG. 1 into a 
vertical position shoWn in FIG. 5. In order to permit, if 
necessary, a displacement of the structural unit parallel to the 
closing axis s—s, guides 20 are provided. This is especially 
necessary in order to bring the parting plane, for injection 
into the parting plane, to a level Where the injection axis of 
the injection molding unit S lies. In order to effect the 
transfer of the mold closing unit, means are therefore 
provided for the pivotal movement of the structural unit 
about the pivotal axis 18, and means are provided for the 
displacement of the structural unit along the guides 20. A 
drive unit A is provided as the means for the pivotal 
movement and for the displacement, if required, of the 
structural unit and is connected pivotally to the machine 
base 10 and at an articulation point 21 to the structural unit. 
In such case, the articulation point 21 is disposed at a 
spacing from the pivotal axis 18. 

It has proved advantageous for the articulation point 21 to 
lie above a line Which extends through the pivotal axis 18 
and the pivot point 28 of the drive unit A. In order, noW, to 
effect the pivotal movement of the structural unit initially 
and then to effect the displacement With the same drive unit 
A, the operational direction of the linear drive, Which is 
con?gured as drive unit A, extends virtually at right angles 
to the guides 20 in the case of a horiZontally disposed 
structural unit. The linear moving means 22 of the drive unit 
co-operates With the support element 15 of the structural 
unit. For transferring the structural unit from the horiZontal 
position of FIG. 1, the structural unit is initially pivoted into 
a vertical position shoWn in FIG. 4 and then upWardly 
displaced in the guides 20. In the horiZontal position of the 
structural unit, the pivotal axis 18 lies above the articulation 
point 21 on a supporting arm 23 supported on the machine 
base 10. On the other hand, the pivotal axis is connected to 
a bearing block 19, Which engages in the guide 20 and is thus 
connected to the support elements 15. FIG. 1 shoWs that the 
pivotal axis 18, in the horiZontal position of the structural 
unit, is disposed With a greater spacing from the stationary 
mold carrier 12 than the articulation point 21. The disposi 
tion of the pivotal axis 18, the pivotal point 28 and the 
articulation point 21 is so selected that the desired sequence 
of pivotal and displacement movements results. This dispo 
sition is so optimiZed that access to the mold clamping 
chamber is not adversely affected. 

In the case of a horiZontally lying mold closing unit, the 
drive unit A and the pivotal axis 18 lie in the region of the 
vertical projection of the mold clamping chamber betWeen 
movable mold carrier 11 and stationary mold carrier 12. 
Both in the case of a horiZontally lying mold closing unit F 
and in the case of a vertically extending mold closing unit F, 
the pivotal axis 18 and the articulation point 21 likeWise 
each lie in the region of a projection of the mold clamping 
chamber de?ned by the mold carriers in their respective 
open position. Avertical projection is involved in the case of 
a horiZontally lying mold closing unit, and a horiZontal 
projection is involved in the case of a vertically extending 
mold closing unit. The pivotal movement and displacement, 
if necessary, are facilitated by the disposition of the axes in 
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4 
this region, Which does in fact protrude into the mold 
clamping chamber but does not hinder an introduction of the 
mold M. 

If the drive unit A is actuated from a position according to 
FIG. 1, the actuation of the drive unit leads to the structural 
unit being initially pivoted into a position according to FIG. 
3. Upon further actuation, the articulation point likeWise 
moves to the left in FIG. 3, so that a position according to 
FIG. 4 results. In this position, the mold closing unit abuts 
With the bearing block against the end stop in the vicinity of 
the pivotal axis 18. In such case, especially When compared 
With FIG. 5, FIG. 4 shoWs that, in this position, an injection 
from the injection molding unit S is not yet possible under 
circumstances Which are substantially determined by the 
dimensions of the mold. For such purpose, the mold closing 
unit does in fact still have to be upWardly displaced, and 
such is also effected With the same drive unit. The pivotal 
movement itself is terminated as soon as the support element 
15 abuts against the abutment 25. Upon further actuation of 
the drive unit A, another displacement of the mold closing 
unit can then only occur upWardly for the purpose of setting 
the parting level of the parting plane. HoWever, during the 
return to the horiZontal position, this leads to the displace 
ment movement also initially being effected, solely because 
of the force of gravity, for such a time until the bearing block 
19 abuts against an end stop in the vicinity of the pivotal axis 
18, so that a pivotal movement is only still introduced 
hereinafter, Which automatically then leads to the optimum 
position of the mold closing unit for a horiZontal injection. 

In the embodiment, an electromechanical spindle drive is 
provided as the drive unit, Wherein, according to FIG. 2, a 
motor 27 synchronously drives tWo spindle drives via a 
drive shaft 29. Instead of the drive shaft 29, an electronic 
shaft may also ensure a co-ordination betWeen the spindle 
drives, if a particular motor is provided for each spindle 
drive. Also, of course, only one motor may be used, Which 
should then, hoWever, preferably centrally co-operate With 
the mold closing unit. Instead of the electromechanical 
drive, other types of drives may also be provided. 
Alternatively, the machine may also be provided in a sim 
pli?ed embodiment, in Which the electromechanical drive is 
replaced by a manual drive, eg by means of a crank. With 
such an embodiment, more especially, the scale 26 and an 
indicator 26a are then advantageous, since the dimension for 
the vertical adjustment of the parting plane can be positively 
determined thereby. An optimum pivotal movement results 
When the pivotal axis 18 is positioned as far as possible on 
the closing axis s—s in the horiZontal position, or respec 
tively in the vertical position on an axis extending through 
the parting plane t—t. In this case, the displacement can 
possibly be eliminated, but a more accurate setting to 
various mold dimensions is possible if the corresponding 
guides 20 are provided. According to FIG. 4, an injection 
molding unit S‘ may be pivoted With the stationary mold 
carrier 12, While a second injection molding unit S is 
disposed on a table 30 and can be applied to the injection 
mold M once the parting plane has been set on this table 30. 
A protective covering 17 is also pivoted With the struc 

tural unit and the mold closing unit F, FIGS. 3 and 4 shoWing 
that the pivotal movement into a recess in the machine base 
10 is effected. The linear moving means 22—a spindle in the 
embodiment—is protected from contamination by a protec 
tive element 24. 

It is self-evident that this description can be subjected to 
the most varied modi?cations, changes and adaptations, 
Which vary Within the range of equivalents to the appending 
claims. 
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What is claimed is: 
1. An injection molding machine for processing plasticis 

able materials, comprising 
a machine base, 

a mold closing unit, Which is disposed on the machine 
base and accommodates a mold betWeen a movable 
mold carrier and a stationary mold carrier, 

a closing arrangement for moving the movable mold 
carrier of the mold closing unit along a closing axis 
toWards the stationary mold carrier and aWay from the 
stationary mold carrier, 

support elements, Which form a structural unit, supported 
on the machine base, at least With the movable mold 
carrier, the stationary mold carrier and the closing 
arrangement of the mold closing unit, 

a pivotal axis, Which extends transversely relative to the 
closing axis, and about Which the structural unit is 
pivotable through at least 90° relative to the machine 
base, 

guides for displacing the structural unit parallel to the 
closing axis, 

at least one injection molding unit (S,S‘) for injecting the 
plasticisable material into the mold (M), 

at least one drive unit for pivoting the structural unit about 
the pivotal axis, the drive unit being pivotally con 
nected to the machine base and at an articulation point 
to the structural unit, Which articulation point is dis 
posed at a spacing from the pivotal axis, 

a linear moving mechanism displacing the structural unit 
along the guides, the linear moving mechanism being 
pivotally mounted on the structural unit, Wherein the 
linear moving mechanism is part of the drive unit 
displacing the structural unit and also providing the 
pivotal movement of the structural unit, and in that in 
transferring the structural unit from a horiZontal 
position, Where the mold closing unit closes the mold 
horiZontally, the linear moving mechanism pivots the 
structural unit initially into a vertical position and then 
displaces such in the guides. 

2. An injection molding machine according to claim 1, 
Wherein the operational direction of the linear drive, con 
?gured as drive unit, extends virtually at right angles to the 
guides When the structural unit is horiZontally disposed. 

3. An injection molding machine according to claim 1, 
Wherein the pivotal axis is disposed on a supporting arm, 
supported on the machine base, When the structural unit is in 
a horiZontal position above the articulation point. 

4. An injection molding machine according to claim 1, 
Wherein, When the structural unit is in the horiZontal 
position, the pivotal axis is disposed at a greater spacing 
from the stationary mold carrier than the articulation point. 

5. An injection molding machine according to claim 1, 
Wherein the drive unit, upon actuation, pivots the structural 
unit for such a time until it abuts against an abutment on the 
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machine base, and in that, upon further actuation of the drive 
unit, the structural unit is displaced in the guides. 

6. An injection molding machine according to claim 1, 
further including a scale provided on one of tWo elements, 
consisting of a bearing block and the support elements, and 
an indicator is provided on the other of these tWo elements, 
the level of a parting plane of the mold being de?ned by said 
tWo elements, in Which plane the horiZontally injecting 
injection molding unit injects. 

7. An injection molding machine according to claim 1, 
Wherein tWo electromechanical spindle drives are provided 
as the drive unit and are driven by a common motor. 

8. An injection molding machine for processing plasticis 
able materials comprising: 

a machine base, 

a mold closing unit, Which is disposed on the machine 
base and accommodates a mold betWeen a movable 
mold carrier and a stationary mold carrier; 

a closing arrangement for moving the movable mold 
carrier of the mold closing unit along a closing axis 
toWards the stationary mold carrier and aWay from the 
stationary mold carrier, 

support elements, Which form a structural unit, supported 
on the machine base, at least With the movable mold 
carrier, the stationary mold carrier and the closing 
arrangement of the mold closing unit, 

a pivotal axis, Which extends transversely relative to the 
closing axis, and about Which the structural unit is 
pivotable through at least 90° relative to the machine 
base, 

guides for displacing the structural unit parallel to the 
closing axis, 

at least one injection molding unit for injecting the 
plasticisable material into the mold, 

at least one drive unit for pivoting the structural unit about 
the pivotal axis, the drive unit being pivotally con 
nected to the machine base and at an articulation point 
to the structural unit, Which articulation point is dis 
posed at a spacing from the pivotal axis, and 

a linear moving mechanism displacing the structural unit 
along the guides, the linear moving mechanism being 
pivotally mounted on the structural unit, 

Wherein the linear moving mechanism is part of the drive 
unit displacing the structural unit and also providing the 
pivotal movement of the structural unit, and in that in 
transferring the structural unit from a horiZontal 
position, Where the mold closing unit closes the mold 
horiZontally, the linear moving mechanism pivots the 
structural unit initially into a vertical position until the 
structural unit abuts against an abutment and then the 
linear moving mechanism displaces the structural unit 
in the guides. 


